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Abstract 


PROBLEM TO BE SOLVED: To provide a manufacturing method of a substrate for packaging optic elements that can 
appropriately position the optic elements. 

SOLUTION: A light receiving element 14 and a light-emitting device 12 are fixed via solder 70 where reflow is made to a 
package substrate 10. Selfalignment in the reflow allows the light receiving element 14 and light- emitting device 12 to be 
appropriately positioned to the package substrate 10, thus correctly aligning an end face 16a of an optical waveguide 16 
and the light receiving element 14, and an end face 18a of an optical waveguide 18 and a light-emitting device 18. 
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■ [0 08 0] ±tavji/^-uy^ h@«c», 

IB. S£3?©W:&1*fc£:Jli«i: <fc 0 JbsB5»#l3S8i?® 

- u F Sfctt, f&S-r sxsr^SI-T-JfAfflSIS 
fiJcU-CfeC^-Cfej;^. C©<fc5& (A) - (C) CIS 

^■5. c t cc j: o /-c y * - y*K*fj»r ZCtWCZ 
c o o 8 2 ] yctc, _hta (a) - ( c ) ©igfcurfp 

SiLfc^^ifAffiSSi. JbfB (A) ~ (C) ©I 
*I=&llTflH§?Gfc^ sr ^-ygStfc^gfflf AES 
Wfim-3rZ>%mwm*ftLXteK>-&iol±tc&, Tta 30 

( i ) - ( 3 ) ©in^r icf? ^fflliit 

[0083] #33BT-*f ASSIST '< ^»«<t © 

(ilST. 6 0-2 0 0-ciS) gr-^-iau &<,>-c. l 

[ 0 0 8 4 ] ( 1 ) ST. ±fe3£^ J H¥Affl*&«: 40 

( 1 ) £tT5. 

[0 08 5] C©ia-CJWWS3fcif**-£ 0"C«. ffl 
PD . APD (T'<5>V 

i7*F^-ft-K)?©«*i : -, LD (3USf*U- 
if ) . DFB-LD (^^§ilM-¥«{*U'-if) . L 
ED (JWfcy-f*-F) 3g© &.O i 7 6 ft S . 

[0 0 8 6] ±ES#*?-©*m& LtB. «*.«. S 50 
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i, Ge, I nGa A s3?#*:lf Cfte>©&#> 
TB, gftJ&KtCffift 6 I nGaAsiigJl 

i». src. ±ia^t^^<otm<tLr«, 

?A. ffi^te«fcO f, ;>©'fk-^i (GaAs P) , tfyt? 

A. TJUS-^AfciCiqiJPWMt'^ (GaA 1 A 
s) , #y ^AfcJ^atsg©^-^ (GaAs) . 
i/^A, ^y^AfciyHt^W-ft-^) (I n G a A 
s) , ^>y^A. A, fflfcJiSfecfctfy >©tt^&!r 

(lnGaAsP)fAW^5. Ch6>tt. ilftifc 

0. 8 5 ^mSO^KttG a A 1 A s ^ffifflt i 
#"Ct. iHI&fean. 3 liinS^ 1 . 5 5 liinM 
£CCtt. lnGaAs^InGaAsP*«itSCi 

[0 08 7] ±K)6^*^<O*0ff»tt. 7^5P5^©S 
PcKD^WT'SVJ^-uy^ FJffcKW, $IPSc*g 

SSffifl© yj^-l/^F @©ga P©TK f5-^y F 
y 7 a -*fr £##«:M*tA>. S^WIi 
L-O*. Sn/Pb, Sn/A«rft<!:'©*H <ffilfc£& 

m<DiimiCfBi*)Wfi>Ctti-C^hifi^V$)Z. Pb4 
m^-T. iSntt©.^>6*H<!:Lr« t SnAg$. S 

nAgcus^. y^a-coiaaw. ^Baoat^T" 

1 0~5 O'CWSfflTtf^tfJ:!.^ y^P--csust? 

•raffed *-^>-c^fflS«»ort>«fci.>. 
[008 8] ^'-fi^^f 5 ^ >d'feW«:tffl^.tf, jyys 

-ca. x**->m«fli-^^ s F*«fli^©5»iifta 

7-. iga^Sr^if^-X F*y<»*— y«RJiWfcW 
S. JJB-^-x f©^«. r^^> 
[008 9] ±§^^-^^±13^ » ^r-ySS©jS* 



(10) 
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C 0 0 9 0 ] ( 2 ) ±E#3SJ*f*Affl»E© 

tcitcio v;^-uy^ f-jB«&BW4. ±ibva 

[009 1] gfc. J*v>r-VWfc<Dm\&m<-t&.. CO 
[0092] ±3Byjl/3f-uy*bJB«Ctt. ^ 

[0093] ( 3 ) ±ia^Jg-3H*AJ8S««: 
on*. MiEfkiBttini. ^Mtt^fli. mdtmim. m 

em-K. gust*?-. &m®.*m<D& 

[0094] isEfciflitfc-T-i: UtB. fflZ.it. &®ft1± 

«ji^«»i«ini!Btt«m 40 

[0095] AttttCCtt. xtf **>tifJ!§. 7 * 

M: 7*^*^8«§. iJfJi-fJWA7*>(PE 
s) . *';*;uy*> (psf) . #';7i;i/^* 

to (PPS) . ^'i7x-U>f;l/7r-/K (PPE so 
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S) , iK'J7xiJH-f;l, (PPE) . tfyi-f JU 
-fi f (P I) VOMi^B&lfim ;7f'J *8Mg9«Z)!B 
*tt«fll*3W|Stf6ti4. JjeHMMtttWJlii 

-5 0 fc wre*±iMtf6ffl»jiB <t Jjaaramfctaffli t ©tu 

[0 096] ifBaRflttM^&OTtt. MiLtf. T 

/us ^. Tkl^tr ;u 5 A3?©y ju 5 Ait^i, 
£jgW.>i/->'i>A. *^fc#;ior?A*¥<D;t7;i<->'?Afl:£ 

B7-{h. ISS^^d^S^AlfOVi^i^Ajt 

n-s. ±12*8*1*4^ ton y>^";>ft^i* 
e>& s 6©&f8<.>s c <t t -c t -5 . 

[0 0 9 7 ] .kE&JPttfrfiO'Ctt. Witt, Au, A 
g. Cu. Pd. Ni, Pt, Fe, Zn, Pb, A 

0. 2«jLhWB0-CfcJ:t». 

[0098] sfc. ifBeTo^a^Rassnr^ 
n-s. s/c t ±ia&^©&& (5K^-o— *gc^^©s 

[0099] ±sa*f}fl§;ffl^j ; &3fc»-i- 5^<fc u-cbw 
^<Dmm.-fi^\<r>mm : &^t<r>mM^ifi 9 0 %«±r*> s 

Ci*iM*LU. ±l3Sjfi^9 0%*{S"C«. iHlTfc 

«c*fi»r. aeifes^oaa^ <%) ±EiRA 
( 1 ) Jro^msnsffi-ca,^. 

[0101] 

isa^ (%) = (i,/ 1 a) xi 00 - • • (1) 

[0 1 0 2 J ceDIS"C«IlHJ««!«:*ai-r*l» 
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[0 103] S?>tC, C©IStB. Jta?L*6«fflL 

SK t ZMMT 2> X Jl/ - * - ;WB Jta?L* F y ^ JlUX^ 
!f«HWf«:J:0«jaW*. c©*;u-#-Ji/ 

7 - i^mwonamdcm^m^b ot, * * y 

KWJMfMWJHtS .hfc»<D-Bc*-* * US?* h £ 

■WPA«»*4±E^9^r-^«Ei*»ars^^-- 
[0105] *fc % ±2L/cJ:5ttfto* U^* F*JB. 

*?*AAam <t ±sa; t>wsi t *nm~r z> * * 

[0106] *«C, ±K*BB^O^J5Sfl3IBP©ffffiCC 

[oio7] sea:, sfiasfcjctcr. JbJE*H'<>:/* 
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/TUT, ±E*Ba^<>^SKraSIP«C*H^-^ FSttE 

y^ci-rictttijio^Ba^^tjBflSf 

[0108] 

[HSfeW] ftt. **W<0» 1 IQfcWccflfiS 1 C ^ ? 7* 
^/SS*g2 OOtilflKcoivc, 01 1M1124# 

jHunftwri. iB, msafcWctt* icf ^ 
01 2», 01 ltcin-r i c * v zfwmmmmc i c * 

[0 1 0 9] 01 lfC7ftfJ:3{C, ICf ^ISffll 
WPht£Z>>* * 10 4, 1 2 

1 4 £iK#<r*a?i 9 .8 *«* h^fk^mxm 

SKI 0 0 tfrt>mz 0 a?L9 8l*JK:B, S^cti^ffix. 
S*^**ShTtt*WBi*fc»JB7 4*9l»tt3*vci> 

So 

[oiioi^^-^ifiiott nrS«3 0CDM 

Jtm«J!S««W5 0 2g<*@S8 1 6 0&tf^-f T#- 

* i 5 8<Dfcf&2ntcmmmmmm 1 5 o t&&j&2 

nrfiSSo nrSS3 0tct3:, ^^*-;l^3 6«sS 

rc^. aiiiiwnffiiM i 5o±cc«, 

Hcfi©Tffiffl( (ICf 9 ^«) CD^P 6 2a (ctt. I C 
m<Dffln 6 2 a «<0^>* » F 6 9 CCtt, ^p^T- 1 2 SO* 
[0111] ***-f»AS»«l 0 0l*,.a?L9 8© 

M?n/c37S«8 ofrhtzz* fenrSS8 oic 

6©0 c t 3 TW©^> F8 6 aii. ^-^^Sfil 
0 0^<*S5S 1 6 Oiii?^ B*JbW©^>F8 6 
bCC«, a»r>*JB9 43^H8Sih-Ct»4. 
JS9 4©±WCC«Vi1/y-U^^ hJi7 8#RW6*i, 
y-iuy-UJ?* HB7 6<DHP7 6 a^Lt, 2a?)o 
*»9'4±«:F-dnt<- F4«i»"r4*ffl^<>^7 9 U 

[0 1 1 2 ] 01 2{C7jr-r Jz^CC, IC^-^102 

i c*v?m&mg&2 occ^ea^o^ (x«bg 

A) 7 9Dt^bt«tl.Sft5. IC^y^Ig 
fflSS2 0B. F-*#- F 1 0 8«C*B3^>P r 7 9U 

*2»«B (XB*7 r -f 1 6&CX*a»»B (XB 

*7t^h 1 8^^snrc*4. *a»aa»i 6© 

ffiffil 6a&tf*SKS»l 8©^®1 8a«4 5* CC^7 
9 h ?nn^o 
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[01133 #>g&s§ 1 6 %m&.tz>jtm^t. 4 5 • 

dCij v V Snfc^ffi 1 6 a £/r-L,T±:£^6ft, 

1 4©**tfl 4 a«CA#t£i-i£= ^t%^ \ 4- 

x. i cf ^i o 2*^(D^mft-^(i. 

«1 Ofc^OTffcft*-?-! 2Mra££ft-5. ^ft# 
«. 1 2{C-C*ft^iC^$n. &%mi 2 a 

*i6Si£tcHcfiT73^^$n. 4 5* ic* ■? h Ztitc 
«118a A#ti? ft. ytmm§ 1 8 itST 10 
4. 

[oi i4] ccr. jta-^tauEtcsBsrsfc*. 5£ 

iSt&SS 1 6 (DlZffi 1 6 a iS**^ 1 4 . jtegifc 
SSI 8©£SM1 8atMfT-l 8 £ ttiE L< &a^fc> 
ttT5ifcB#*S. C<Dtctb. 5 tcjfflSE* 

S«i 0Ki»ury7n-*tfofc*ffl7 o^i/TA 

LTS^-r-S. CCD 'J 7d-©BfO-b;U7 77-Y^> h 

Mf^l 2£2iEtctirfijfc«>-c££. SEo-c. ftglift 20 
S160SI16ai«S^H. &CJ\ %Mim\ 
&<omm 1 8 a tftimfr l 8 <k£iEb < ffiS^to-tt-r 

C0115] «T. 0 1 1 *#NHOrJbSfiLfc ICf j 
TOSSES* 2 0©8B£X«K:-3l,>-c\ il~il3% 

[01 1 6 ] A. Affl«EOfSR 
(a) Wfl&HtttOfllK 

£L ^fi : 3 1 0. YL9 8 3 U) 10 OfiSSSv SI 30 

Wfi 1 . Bjim-C, S^tl^Di&S* 5 1 5 m mJy T© S 
i0 1 Wi i (rFf7i'm CRS 110 1-C 
E) 7 2SSSP*i«i^P^';>^J (-^V^^attl* 
-^uy-Jl/S4) 1. 5SSgi5^SSK:<i: «K ffiffig^ 
-T5Ci(CJ;»). -5-cD*!iS:* J 2 3 ± 1 "C-C3 0-6 0 P 

a • s<D®ffitzim*wmhtc. *z*s. mtmt^x. 
a s ^j-)\m.\m mmitmtm. 2 e 4 mz - c 
n) 6. 5sra£m>fc. 

[0117] ( b ) *9»^»Affl»EOW8 40 
(1)1130. 8mm©#5Xx;J<*->#Jji£fc«BT 

8 0©#EK:l 8mn©SfSg8 1 3 h£fttl> 
*MffiiI^8rJl1g8 0 A*tl»6*mi (0 1 ( A ) 
#M) . ST. C©»srai»StcF'J;U-CirjHL8 4* 

(KWL8 4©S£B£^if) (Cifft:® 8 2 Z&l&Ltc 
(01 (B) #JH) . 

[0118] ( 2 ) JfctC. 8 2 ttBtttsfcSE 1 

feMftb'U. KMUfcfft. NaOH ( 1 0 g/1 ) . N so 
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aCIO, (40g/l), Na.PO, (6g/l)4 

tf. NaOH (10g/l) , NaBH, (6g/I) 
££tf*jgf«fcajH8 1 -T * iI5cMa*:'fT <. » . m&m 8 
2©fl®K:fHt®8 2 aZBZHLtc (01 (C) # 
JM) . 

[0119] ( 3 ) iX4C±te ( a ) CtffitBOtaSJIii?©* 
tfZWm L fc&. TEGtfjffiK: J: 0 OBI* 2 4 ^Hfetl*? 
fc. -£©fiffi{CjSf*H 8 2 €r^fiS; L-fcSil?L 8 4l^tCi 
JJBE*tt9 0«EWLfc (12 1 (D) ) . IPS. X*- 
i^*ffi^>rJla7lrt^c«B^is«*^*J>I^Oii^*:a. l o 
O'C. 2 0 5W?^ft=-CiaS5-a-fc. 

[0120] ( 4 ) ±15 ( 3 ) <D!®m*:1&Z.fc&m<Dtt- 
ffi*. # 6 0 0©^ h&Fglfi (H^fflft^tt^) fcffi 
(,>/c-U> h #-WJBK:«fc 0 . MJ!i3t«*t 9 0 ©Jf © 
gfflffifc«fct«9ffcJf 8 2©^iS^ffi<CJi5J:'5«cPfg 

< /c*©-''<7waf*ff ofc. c ©<fc -5 acsfg^s 

S©fto5F©M(c-3^-c4>l5I«l«:tTofc. ^i.>-C. 100 
'CXl^m. 12 0-C-C3KSri. 1 5 0*C-C1B5IB. 1 
8 0 "C-C 7 Bffl<DjM!Mea«ff o -C«Jflf?t»tf@ 9 0 * 
j^KSOfc (131 (E) #J8) . 
[0121] ( 5 ) ^OC. 8 2 *0^L/cS«© 

=£^fi£Ufc (02 (A) #JS) . tt*J> ^*jl9 2%ff5 

^»J19 2*JBfiSL/*U^©ffiCC«. ftitl/Wl'* 

^fiSur*s< ciccfco, *«©Ji-ffi«:2SE#J!9 2*?^ 

[0 12 2] (6) mtm8 2SCX^ftjl9 25:^L 

fcs«©^i«ass (j*^-*-^©-7>Faw£^tj) 
-€-©rtSJK8ffli5©»w®9 o*5?f$fi£sti. -e©± 

3?»leliS (H^tt-T) tzmfcLtc (02 (B) # 
[0123] Scfc, i^^?^ h©^fiR«. rfrJK 

T. 10 0mJ/cm'-cm, 0. 8 b ') 

«SKijflKYb*«<!:©£^?S*fflt»-C 

[0124] ( 7 ) ^(C *S 8 0 ©K-«H©j»f*08&# 

«f»IS9 BZBl&Ltc (02 (C) #M) . 
[0 125] (8) S«8 0©**^fC;U-^ 

ttlXtcJ: K) . 3fe^^iR«ffl©»3i?L9 8 it 

¥m*t$xmm&i ooiifc (02 (d) . 

[0126] B. >"! er-i/Sfi©fpSJ 
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( a ) mmmnimmmmny < ^<orm 

9, HOOD 3 0 

SfiSB, 9\s*J-frJ#9 v (x#* 
1 5. ^S*^>*{b^X^ttS8 xt^D> 
N-6 7 3) 4 OSSgP, h 'JT^«a^W7^y- 

B*^>*<L^Xi?liti4 7x/7-/ HKA-7 05 
2) 3 OfiSSe^x^^^^Vn-^T-fef*- h 2 OS 

as. v A'o h * y if 2 o mmspccsff u 6flns» io 

(^//•feffcfiSX«a» ftl/tr«R-45EPT) 
1 5SSS5<t2 -:7*x;U-4, 5 - tf* (fcKn+f 

deft*/** 38mn(DPET7 ^ ;UA±5Cfe«ftfSO/53 
#5 0 um<Lft£efc5KPWl^-£-£fflC>T^fcL 

?c&,. 8o-i 2o s cri oftmmz#z>ttt<c£ 

[0127] ( b ) ttMR*^<DnB 

[0 128] ( e) ^yer-^aStDMa 
(DfSO. 8mm©*^x#*^»JB*fcttBT 

3 OflDSffiiCl 8 um<Dmi§3 Ztfi^r 5*- hStir^ 
^>M®IB§ia@«3 0 A^ffl^«l4<t O/c (03 (A) 
#53) o £T\ CCD^3gS^^cK';jU-cmffl?L3 4* 

(03 (B) #M) . -e-ur. ^*->tttCX*^> 
^"T-SCch^JrO, S«3 0OM®CCT/l^<«9lSS3 8 
i^^-^Wl/3 6 t&j&f£l,tc (0 3 (C) o 
[0 12 9] (2) T»*»pi»3 8*»J5ELft:S«3 
0£7jci5fcl>U SSS*Lft:7£, N a OH (10g/I) * 
NaCIO, (4 0 fir/1 ) , Na 3 PO, (6g/l) 

t>\ NaOH (10g/l), NaBH, (6g/l) 

isi5§3 8©«ffia^^-*-^3 6©waw:a{tn3 40 

8 a, 3 6 a*»JKLfc <B3 (D) . 
[0130] ( 3 ) ;XCC±fB ( b ) CCSS«Lr/cttHISE« 
#&HH L TE©*ttte <fc 0 HSEf* 2 4 EfffilUft 

cc % xju-*-/i/3 6rt*$J:cx»S3 ooJtffi(Daw*ia 

4 0Olt«80& (S3 (E) - BPS, 
*+-s?*JHi>r;ui/-*--;i/3 6rtK«M§3£iBfct4 0 

10 0U 2 O^^^fEttStf 
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10 0'C, 2 0^&ttT^3i*5C<b«Cj:9#)ffl* 
«W4 0O««:JBaLfc. 
[0131] ( 4) ±E ( 3 ) <D«lffl*»Aftdl«(D>S- 

% # 6 00©^ hweffi (=*km<t?mm) *m 

*;U-*-*>3 6<D^>K^SCCtl}flg^tt4 0^e 

^t, ioo a cri8#p a ^ 1 2 0 o C-C3H#ral 150 
°cr 1 bsbl 1 8 0 *cr 7 B#^<D»n^yas ; i:?f 0 r<Sfl§ 

^t««JB4 0*JBS8Lfc (04 (A) #J80 . 

[0 1 3 2 ] C©<£ ^CCLr, X>U-*-;l>3 6^2gf* 
0K#»J«SBC»fiR $ n/c8K«^I 4 0 (DmM^is 
J:tf»#B»3 8<0*ffl*¥*-ftl/, ®Jjg3fc»t*J14 0 
i^*lElS§3 8<DfflEt#ffl{tffi3 8 a^iraiK 
3?3gU 3£fc/x;l/-*-iW3 6<DWSIiWJlM« 
JS4 0 £#5ffl{tffl3 6 a*:frLT^tc«»Ofcl6»tt 
C©I8«CJ:»K WJtt%4^JI4 0<D9tn 
<b«flc@B3 8 0*ffit3W|g— fliffiijCcS. 

[0133] ( 5 ) ±fSSK**Sfe. WSIfOTUfcfJL 
V7hX7f>^L, x^^>yjg^a=K^M 

-*-jU3 6(D7> F^ffi^x^^>^€>C<h«:j: 
0, ^{*@5S3 8<D£«ffi*C*HM53 8/8«: % £/c>Ul/ 
-*-;U3 6<£>^> Kttl&[t®3 6/3£Jfc/50fc (04 
(B) ) . i-;f>^libr, -f (I 
I ) 1 OSSSR. yun-;l/K7®aSU, Wfc* « 

x**#>K> SrffiJBLft:. 

[0 1 3 43 ( 6 ) iXCC, ±SB ( a ) "Cf^S5SL/ftijira^ 

§1^^, 0. 5MParX2E»7S*'- b brfli 
fflJ!!^ ^f^AJSS 0 rZ&f&Vtc (04 (C) 

[0 135] (.7) 3CCC % »JM7^^iJB5 0r±5C, 
»S1. 2mm©Sil?W^5ti/c^^^^Ur, 

4. Omm, F v h^t— F\ /^JU^*S8. Ow 

#\ vx^OSil?LCDSl . Omm, lJ/a*KD*# 
"C^g7 y ;^Ajl5 0 rfc. IES8 0 MmO^-f7*- 
/WBHD 5 0a mmm&SMM 5 0 <h 

(04 (D) #JH) o 

[0 136] (8)/W7*-^fflfflP5 0a%Ml 
/cg«£, 6 0fir/iOffl^>*>M*Stf8 0 B C©SlP 
?gtc 1 0 flflnaWU ^railtfl§*6^/i 5 0 

r*-^fflnn5 o ao^mM^t^mmmmmmm^ 

QOmWtcmitMS 0 aZifcf&Ltc (04 (E) ) . 
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[0137] ( 9 ) ^CtC, JJ2«a4»*fc»fc«:, * 
6«c, fflffl-fkASa (tt«S3 Mm) L/cSsS«<D*® 

SJg^rigfb^^ A (PbCh) <higfbJ&— *X * 
NiSO, 0- 

sent °- 
«£B£§b o. 

HCHO 0. 
NaOH 0- 

^i;x^u>^yn-ii/ (peg) 

3 4'C<D?SSfi"C4 0# 

[0139] (11) «8C, l8Mfmti>r>Zm3 3*» 
j£S hfc*«Klr1fJR©«B6tt F9-f7-f^*«0ft 

o. 8««i^hy*A*«HKr3ii<Mnr6c&«c^ 

*K *o*l^*h5 4*tSftffc (0 5 (B>M) . 
[0 140] (1 2) atR*5 0XKD*rafe» 

5 (C) #JB) . 

2.2 4 mol/1 
0.2 6 mol/1 
MUM 19. 5 ml/1 

(7 hr* * 9Z>+ ^>ttt4, *^*7'>KGL) 

1 A/dm 2 
65 # 

2 2 ± 2 °C 

[0141] (1 3) &otl/^h5445 
«KOHT«ttll»*Lft:«, *<D»-a*U5?*h5 4T 

*>y«aL-C*JB»*U ±JB5W*BB6 0 (^7 
*-;l/5 8«rdtf) fcbfc (H5 (D)#JH). 
[0142] (14) ^t, ±JB^(*lHliS6 0*€r»fiE 
L/cS&3 0*x?*->^SKca«U ±JB3W*H»6 

o 8 *$tf) omMtc&itffis 0 a, 

5 8 aZl&J&Ltc <B6 (A) #JH) - tt*J, 
Ofe. 

[0 143] (15)«l*t, ±E(8)-(15)© 
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* (SnClz) ±*£td*^*«:««U 

[0138] (10) &«C, «T0)$I^;<DMm«^^'o 

o. 6-3. o nm<D$mffim&-**m mBm#m) 

S2*&!&Ltc (05 (A) #JR) □ 

0 0 3 mol/1 

200 mol/1 

0 3 0 mol/1 

0 5 0 mol/1 

1 0 0 m o 1 / 1 
10 0 mg/ 1 

0. 10 g/1 
f*@SSl 6 0 (;W7^-^1 5 8**to) , Rtf* * 
#S*K «jBR^*H3er*fe»©^5-^9 F (** 
@H) 1 6 0 cfcJftfiT* (06 (B) ) o 
[0 144] ( 1 6) &!C* y*?U>^«3-*y> 
20 ^;l/X-r*;W (DMDG) SC6 OSJ^OiftSBCfc* «* 
SOcjgjRStMfc, ^UV^-^^y *§Sx#*i/«JJil 
<B:«fc»t«) ©x#+^5 0K*T*yiWtUfc 
-54)* !l : 4 0 0 0 ) 4 6 . 6 
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40 



: xW-F 100 1) 



i s. omsaj, -/ 

^ D a o« : 2 E4MZ-C 



50 



N) i. 6t§& jfc^^^-ri^frttr* y 

M^7- (BtftXttM. ffio a D «:R6 0 4) 4. 5 

sags, miK&aTzv^s^- (*jR<b*tt»* 

AftS: DPE6A) 1. 55*315, AfftXMnAI <tf 
W^rnttS. S-B5)0. 7 1fiSgP^:^S«:i 

3**tU) 2. OmSSC, iftitJWSIiUrOS t*-4rh 
> (HX<b¥ti«> 0. 2ttff» ^rJJDx^CiCCJ: 
0v ttS*2 5*C"C2. OPa • s 5CBHEUfcVA»£f— 

(JCSatBttit, DVL-BS) ~C6 0 r pmCD*£^te 
a-^-No. 4, 6rpm(0»^iP-^-No. 3 

[0145] (17) JJg*»08S 1 60f6» 

7 0*Cr2 0»IB. 7 o°cr3 oflfln<E*ft"c*s 

L/c (0 6 (C) #53) . :Xl»"C, HP»<D^*-># 

h«USS«JO»6 2 atc^af^^r 1000mJ/cm J 
(0*i1-a-C«*L, DMTGMtlWIb, HP 6 



(15) 
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2 a, 6 2b, 6 2c£7f5/£Lfco ^LT, 3<E>*C, 8 

o -cr i bshl loo-cri b#hl uccri ^ra, 
;u#-u^* vmi&mvms 2 a*wts*. m&\&$8 

16 0WlSOT6 2a, tf%-J*y Fl 6 0 c 

b*STSV;^-l/v^ F©6 2£Jfc/&l//c (137 

(A) #JB) o 

[0 146] (18)*«c, y;Hr-l/yxH62* 
jB«Ufc*B3 0*. (2. 3X1 O^m 10 

ol/l) , ^S'J^thVCA (2. 8X10- I m 
ol/l), ^x>8thy-JA (1. 6xl0-*mo 
l/l) 4*tfpH = 4. 5©jjH«W^5r^U«>o*iK 
fc2 Oflfd)*«L-C HQ 6 2 a(0— 5 um£> 

Q%*sT>it&* 1 ) OA (7. 6xi0~ 3 mol/ 
1 ) % SftT^-OA ( 1. 9X10- l mol/ 
1 ) . h (1 . 2x l 0- l mo 1/ 

i ) . ycffi«;>BW- f uoa ( 1 . 7x10-^01/ 

1 ) £StfJte*W£Ar>#jBBC8 0"C©*frr7. 5# 20 
MSSOT, ~?^r;H*-^J16 6_Bc, 153 0. 0 3 

Min<D^i6^^©6 8**fUr*Ci:-C^?r F9 
JiRU /^^r^Sfil OtL/c (07 (B) #JE) . 

[0147] c. i c*y7m&mwm>tt3k 

( i ) 7^7;^- h^ic<t€>s®^ux*m\ ± 

IBArf^lSO/C7fe^^¥AfflS«l 0 0 (H2 <D> 
#M) JJEBrfl^Ofc'^^-^Sl 0 (07 

(B) mm) i^, ±1 BfeWmJJB** 1 0 OKTfc 

(0 8 (A) #JS) . Wft, M#0<i^toi*£*Toft: 30 
ft, 15 0°C£-CimU $6CC5MPa<D!Btj-C?*lx 
^r-SCiCC^O^S^fAffl^lglOOi^-^^- . 

[0 148] (20)-^«f?12S^7fcSf 
14<DSffi4CMCJl 5 atftSy*#-U^ hffl* 
fSttt* (il 3 (A) HOI 5a*«*.*yjl'*- 
U*;* h JS 1 5 SrJUJSSLfca**'?- 1 2 ©fflflffiRCWBffi 
^btl^) , (3)^^12J5:0'§mi4 
©y^y-US^X FB 1 5 1 5 aCC^ffl^-* F 

7 0 r*BCO«WS (SI 3 (B) tt. 1 2(7) 40 

WfflStffiS*^brc»4) . Ct?«, Sn/Pb, S 
n/Agtt£©^ffl^-X F*JBl>*#. l^OSSffl 
©^#>F*MR*ltePT&. ^#>F»niLt 
fit &®Ytffi9i)!§, reM»Htfntt£ 
©ttMII. m. Mtt £©*«*©* **fc^OT^S*i 

<t#r#£ 0 C©3UMfrCtt % Jfe^W^CC^BB^-^ F 
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* «CcifcS»)tt«a»#, 5-1 00 Mm© 

fiT^ftO. 100/im«rMx.5i, iRW(C3R^J 

[0 149] (4) A^-i/SSl 0©ffiD6 2 c 
(c, W^-* F7 0 TSROftWfcS**^ 1 4te<fc 

2*WM?*> (H8 (B) . CC 

"C\ 08 (B) *<0« Rft©&;*:0"C£>£0 1 3 (C) 

ffiCCtt. ^ft^ftS^SCl 4 afccfctf^feTfcSB 1 2 art*« 
■ Wfttirif**. «c*5, ^cS^Pl 4tlt«, InGa 
As3&>6tt44<0«:ffl^ mtm* 1 2 <b Itlt In 
Ga A s P*>6Sc£fc©S:JBl>/c. 
[0150] (5) 2 5 0 - C-C«;^D-^T ; 5CiCc c l: 
9, 9 6. 5Sn3. 5 A s ©^ffl^-X F 7 0 r £— 
ijgauWl ^ip-r^C<bT¥H7 0^J:0^«^ 
1 4*5j:tfffe7fc3l J M 2Z#Z-'*v Fl 6 Oc^S 
(08 (C) Rtf08 (C) *©«Rrt£t£*LT 
,Ttil3 <D)*MH). CORK, *6»^14*cfc 
2©yjvy-us*x F@ 1 5, ro % IC 
^^H^S^l 0 0(Dv;i/^u^ hJItcMSlib 
/c¥ffl^?*^tir, 4^ffl#v;u#--u^x FJ§6 2©§3 
□ 6 2 cCC*h£TSffia«CiEL<iR*0. ^-^?F 
160ctc@^Sn>So cni*(C. ^ci£^14:te£ 
0^*3R-fl2tt. v;l/^-l/^Hl 5 ©Hal 5 
a*s^BBO**»«c*SJ:^fc»ttrSfc«) 
^-f>>FK yjUjf— US?* FB6 2CDKD6 2 c 

«H8^ 1 4fci WSJtt^ 1 2©WD 1 5 ai# 
Wfil-ra, BP%, §aP6 2c<D^>^-(i;rani5aO 

(0^i±r) ficstj«urjBiiSsti^:y^y-us/x 

H6 2(DSPB2 ci, ^^1 4fc£0%*SH 1 
1 2i©ffi®^^ a«©&S&:tf>^-* (H 

3R^ 1 2 *HB S« 5 ft**, 

h7 or^^^papi 5 a«, 3*mjL±Jm-e& 

[0 15 1] (6)*«C, S**^14fcJ:^»*»^ 
1 2 (DmS 1 2di^ ar ^r-2/»«flDSM©^< >F9 6 
i^^-T^^^Y^yjCcfcOSiKLfc (09 (A) # 

[0152] ( 7 ) ^CC, ±16^* ^^-S?S«OffiR© 
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(16) <0XSt?3iStL.fcv;i'^-u^^ \-®s$Mtm 

«RW«CifcfcO. 7 0*0^2 0^1. 7 0"Cr3 0*HH 
7 6o*3BJSl/fc (19 (B) #JK) . 

[0153] y^-c. ma^<o^^~>^imM^titcm 

§5mm©7* hv^> {BKvtf-T) 4. ft***! 4 

X vmmKOMI 6 a«c«#S -tt-Cl 0 0 OmJ/cm 
'©Sg^-CS^U. DMTGiliTlWO. BIP 
7 6a%l5Sl//c (HQ (C) #JBD . V**- 
l/yxH<DWW)lin7 6b». ffi?L9 8<£94>* 
*<tt4J:5«:J&SSUfc. 09 (C) KSTICf^ 
S^ffiSffi©-^®!!^ 1 4(c^T, 3^JS««J-C«. ft 
^14477-fy^hv-i'tL / Tffll>5fc& l ft 
1 4 £ SIP 7 6 a £ ©*B*f &S4IEilOC£fci± S 

[0 15 4]*L"C. 3 6«C, 8 0-C-cmS, 100 
■CC 1 B*IB . 1 2 0 *CTM 15 0tT3 tt|fl|<D& 

©«7Ba*WbS1±. ID7 6 a**t*V**-l/ 

^ft-enj&ssJvcu&c ccm 

m&K. «t 9 03P 7 6 a %RWfe*, ftSfc** H5r77 
[0155] ( 8 ) &tC, ^S^Mf AffiS^tC^lSL' 

tiffilfc. ^©&. JHfiftfflS*m>. «fll^«®7 4 
£Ufc (H9 (B) #JS) . &k\ *I»fc»»7 4tt, 
i&g 1 . 5 5m mjfeOit^CSl^ 9 3 %-C* 

[0156] *3Bft«-C«. fitffifc&OBIK:, ft?&** 
1 4 Xttft:^* 1 2 ©JSSfl. m+O S 7- (ft 

JfeSPl 4 a. ffcftSPl 2 a) «r75Y» h^-f t 0 
rjBlvfc. C©f^0«:. ajfilffUXB**** 1 

□ 7 6aKM3n5*ffl^7' (Xti^H'"** F) £ 
ftfc*^ 1 4 £©r 8 1PS* s HfS©fc©£^0 . *Hvi>7 - 
(^ifflys ^ F) iftWC^I-aJSffi©^' » F&H^IEMK: 
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[0 15 7] 8Lht*7-f >fffl©***f- 
-ct&ajLri<>2>#. ^^^©ft^^-cfe 

[0158] ( 9 ) JWC S1£4> £(t- » f/U ( 2 . 
3xi0-mol/l). ^a^KthyW (2. 
8x l o-'mo l/l ) . (1.6 
10 xl O^mo 1/1) *£tfpH = 4. 

>r^-p#^«:2 0$MB««O-C. g§P7 6 a©— 

K. ^■©^Sfci'TXb^'J 9 A (7. 6X10- J m 

0 1/1 ) . MtT>*-V& (1. gx l O^mo 1 
/I). ^i>tth'J5A(l. 2xl0" l mol/ 
t) . h '^A (1. 7X1 O-'mo 1/ 

1 ) 4^t?«fc^J)?£» o ^vffifC 8 0 'C©^feft=t: 7 . 5 # 
rHlSiSO-t. iv^&^17 7±CC, J530. 0 3 
ym©&it>^#B7 84JSj£L,fc (S10 (B) # 

20 M) . 

[0 15 9] <1 1) ft*^-?-l 4©ft*gP14aR<y r 
1 2©^fc3B 1 2 a®Mit*-5t, &flt35 
«(®7 4©*WC-7-Yi'aU>X9 9«rK0Wi> (S 
1 0 (C) #flP.) . v-f?PU>:*9 9tJ» 

•5. 

[0 160] (12)^K. VJ^-U^H7 6K 
30 J&aU/cP8P7 6a. fcJrtf. yAjf-l/^h«2 
©WT-SB3P6 2 aic^ffi^-* F4H1BI0. 2 0 0'C 
Ty7B-tSCt«:j:l5#ffl^>^79U. 79D4 
Bf&L. ICf? y*j^&BS«2 0 4t#fc (01 1# 
M) . 

[0161] c©<£ secure fcftfc. I C^f T'^ffl 
StS20fC I Cf^tJHW*. ife^*. IC^^l 

A^-d'i I C^-»7"l 0 2ffiiJ©<&g&#^-* (0^ 

if-f) £-c(aa^-t±T'S.cir > ssicf^io 

40 2©^'-^ F 1 0 4*M C*»^*a«B««2 0©*H^ 
>^7 9DK«j6T4J:5Cttt*. ' J:7t:1 

t f-*#- f i o 8©fitgyt»-7 
(S^^f ) i-rias^-fc-B-fscfc. c 
* v o o^m^>y'7 9 u # f-*jj<- 

F©^v F l o 6k:*tJt.-r-5.J;^«:SggTS. ^U. 
yya-lr'icfc I C^"y^Hi^SS2 04 

50 f i o 8ic^mn>. 
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[0162] ±&Ltc£ *> cc, mi mtew-ctt, 

-+- 1 1 2 >S s, 4r-i/S« 1 0 K*f b 

7 0-©B5©-fe.'l'7 7 3"f>> h«C«fc»). ^'-^-yi 

- m OCCStL-CSTt^l 4RO'^7^^-l 2*5SiEtC 

- &m.ikit>-C*Z. Se-^T. Tfcg&SSl 6©*S3S1 6ai 

1 4. &tf . :fca£i£8§ 1 8©iiS® 1 8 a tf&b 
/ ^18 i?:iEL<aS^1*T-5C<b*SDl^iJ3:S. 

[oi63] #5«iw-c«. ic?-j ymmmmfoow 
■eta. see s^^i mim^t 

K 7 -3^/7 > 7"3R^OlSfgt®%^ LttJ: 

[0164] Rfc^]0 15(A) {i, ^Sm^h^. 
^T©ffidffi0&tfJl£Il0-e&9. 015 (B) tt. * 

&£. 013 (A) 2"C 

\%. WMmuLV)\>9-v*j>xvm i 5*»w. 

Ui?*hBl 5CCBHP1 5 a££KUr&3fc3RiPl 2© 20 
SffiSrBBLfc. e*i«e»LT. 5J^«"C«. 

hiB 1 5<D^PTtC#)l^- 7 K 1 7 £E&LT& 
-5. Sfc. 013 (A) Z&ffiUXl&LtcZ&tm?- 1 
2VIZ. I8P1 5a£3#3rf9:C:fA:#. 3J0EW-CB. IS 
3&SP1 2 a tOcp.C> (0*C-C7rr-r) 
^(C^Pl 5a^4*^ftgW-CAS. CCTit 4*>m 

[0165] COS^WTtt. ^^TO^fli/'! 7 F 1 
7 CC^EB 7 0 £/h L r:Mc^lSt^s«§Eg«©£JI v K 
16 0c41St5/c», ^SJCS^-Ct^ 30 
©•scitf-c^s. M«c. *?ffi2oaiI«:, ;fc 

^^SXttffcOl 1 2 a©4i<C^£*Jft*©ftH«: 

7 f 1 6 o c cofc«, 3£76ai©#'i> 

[0166] [m2HSSCT]0 1 6 «. #ffeBJ©m2 Jtfl 

wc&s i cf- r^ns^sffi^urirJ*. m&2m 40 

JtW-Ctt. S«SffiK:S£*?' 1 4 . Ifefcift^- 1 2 £SI 
KU 8*311 1 2^Lr5g'3#W6nfc$ f ASSl 

14£/M,T. f3fli7 4*§titor<.»4. 

[0167] 

[*W©5»*1 £LkBMHt,fcJ:5tt:. *»WO*MR^ 
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jscc. macifcWDijo. *****Hje"r4«i^nB 

[0 1 6 8 ] *fe. *IHl©*^*^|gegffl*«-C«. 
[0169] *«qu©3(5**T-Ctt. WBBtcJBAOItU 

ea*^«©y7D-«:j:r)S«ccasr 

r. 3feS«S§. 367 r ^^5f©^gS{C*fL--C^^?: 
[0M©ffi*&|ft|g] 

[01] (A) - (E) «. ^lHifFJK§5 1 C9- 

£fmr 5X?I&g5£tt^T8P#SrM0-Ca.£ . 
[02] <A) — (D) B. ^1H3S«SI«C^5 I C?- 
7 ^^ffiSK©»3i^iC4iW S*^R^?AfflSS 

[03] <A) - <E) tt. 3»lSUt««C«* ic* 
[04] (A) ~ (E) «. flll|QfeM(C«R« I 

[05] <a) - <d) «. jprinttwjc^a 1 c? 

ST 5IgO- SP^SSW{C7nTgiJ^»fffi0-CS> 5. 
[06] (A) - (C) «. »l«tt««l{C^5 I C? 

git -5XH©— 5il?:S3»)CC^TSft55-»rffi0-C* 
[07] (A). (B) «. milUSWC^S I Cf 

[08] (a) - (o «. mimxfflic&z i c? 
7 ^j^ffls«©«it*j£©-a5*^a*jic^r«»»r 

ffi0-C*-2>. 

[09] (A) - (C) tt. »ljOt««C«« IC? 

7 ^nsi^*«©«3i^a©-aj*«5a«i«cw-rsp4T»r 

S0-C&-5. 
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[01 0] (A) - (C) tt, *lSBHH«c«4 I C 
[112] 91 SBMHKff* I C ^ ^ 

tia i 3 ] (a) »*ffl^-x hK«3#w«r©«e« 

■?«flBHHa^«fflH'C*»), (B) 12. ¥ffl^-* h 

(C) tt@8 (B) ©+|Ra^^SycO-C^Tte^:SiS^ 
tBr®0T'£>9, ( D) »H8 (C) ©«R«»*«*0 

[014] 010(A) dCnkT I C 9 v 

[015] (A) ktmiWc&Z&^+vfflffi^ 
W«HHr*0, (B) tt, *H^-^mO<*»*^ 

[016] sn 2 xtttfccff s icf ? ^*^ss© 

10 ^ v -ir — ^SS^fc 
1 2 
1 2 a 

14 3£:fc*^ 
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14a 

i 5 a pan 



mmmmtmm 

b 



10 



20 



20 
1 6 

1 8 

2 2 

2 3 

3 0 
3 2 

3 6 

4 0 

5 0 

5 8 
60 
62 

6 2c 
70 $ffl 

7 0 r i£ffi^-J* h 
7 9U, 7 9D 

9 4 gtf>-p#Jt 

9 8 MMll 

i o o ^m^xmmm 

10 2 1 C * ^ ^ 
108 F-*#-F 
160c F 

[014] 




^fga 2 0 0 3- 1 10245 




imi 1 ] 



!8Pa 2 0 0 3- 1 10245 




[012] 



(21) 
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[015] 



(A) 

12 12a , T 

\*>fp 



12- 



15- 




(B) 




O 15a 



0 1 5a 
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[H10] [013] 




7 0>b^~V><Dm^ 
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HO 1 L 


31/02 


H05K 


1/02 
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5 E3 46 
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1/18 
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5 FO 4 1 


HO 1 S 


5/022 




1/14 
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5 FO 7 3 
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3/36 
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5 FO 8 8 
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HO 1 L 


23/30 
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// H 0 5 K 


1/14 






R 






3/36 




31/02 


B 





(24) &P82 0 0 3- 1 1 0 24 5 

F £ — A 4G061 AA02 AA03 AA13 AA18 AA29 

BA05 BA06 BA07 CA03 CB04 

CB14 CA24 QA32 DA3S DA43 

VA67 0A68 
4M109 AA01 EA02 ECU GAOl 
5E336 AA04 AA08 AA12 AA13 AA16 

B803 BB15 BC26 BC34 CC32 

CC43 CC57 EE01 GC09 
5E338 AA03 BB03 BB19 BB25 BB63 

BB75 CCOl CC10 CD33 EE21 

EE 51 

5E344 AA01 AA12 AA26 BB02 BB04 

CC05 CC24 CD09 D002 EE23 
5E346 M04 AA06 AA12 AA15 AA16 

AA17 AA22 AA43 BB01 BB16 

CC02 CC08 CC31 DD02 DD33 

EE02 EE06 EE07 EE12 EE43 

FF04 CG15 GG17 GG22 CG25 

GG28 CC40 HHU HH33 
5F041 AA37 BB02 CA36 CA03 OA09 

DM3 DM9 0&34 DA35 QA43 

D\83 FF14 
5F073 BA01 CA05 EA29 FA04 FA06 

FA15 FA22 FA23 FA30 GAOl 

GA11 

5F088 AA01 AB07 BA16 BB01 EA09 
EA14 EA16 EA20 J AO 3 3A06 
JA20 KA01 LA01 



